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ABSTRACT 

Gender and ethnic differences in, and possible 
predictors of, academic self-confidence, academic self-efficacy, and 
career-related outcome expectations were investigated for 289 
students entering graduate programs in engineering and physical 
sciences at a research university in the midwestern United States. 
Influence of student demographic characteristics and parental 
socioeconomic characteristics , the differences in prior academic 
performance and program-related work experience, expectations of 
faculty/student interactions, perceptions of gender and ethnic status 
as admissions influences, and controls for current degree level and 
other factors were estimated hierarchically. Women reported lower 
academic self-confidence than men, but gender was only marginally 
predictive of academic self-efficacy and did not enter into models 
predicting career-related outcome expectations. U.S. minority 
students reported higher academic self-efficacy than Anglo students, 
and foreign student status was associated with reduced career-related 
outcomes. Student perceptions of academic preparedness, 
status-related disadvantages, and faculty/student interactions were 
strong predictors of academic self-efficacy and career-related 
outcome expectations. Student funding concerns and research group 
involvement contributed to reduced career-related outcome 
expectations. Findings suggest that social, cognitive, and 
institutional variables may be important determinants of subsequent 
academic performance. Eight tables giving a statistical breakdown of 
the various factors studied and two appendices offering comparative 
statistics and variable definitions are included. (Contains 69 
references .) (Author/CK) 
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Abstract 



Gender and ethnic differences in, and possible predictors of, academic self-confidence, academic 
self-efficacy, and career-rela :ed outcome expectations were investigated for 289 students entering 
graduate programs in engineering and physical sciences at a research university. Women reported 
lower academic self-confidence than men, but gender was only marginally predictive of academic 
self-efficacy and did not enter into models predicting career-related outcome expectations. U.S. 
minority students reported higher academic self-efficacy than Anglo students. Foreign student 
status was associated with reduced career-related outcomes. Student perceptions of academic 
preparedness, status-related disadvantages, and faculty/student interactions emerged as strong 
predictors of academic self-efficacy and career-related outcome expectations. Student funding 
concerns and research group involvement contributed to reduced efficacy and career-related 
outcome expectations. Given the relative equivalence of entering student profiles across status 
groups, findings suggest that social cognitive and institutional variables may be important 
determinants of subsequent academic performance. 



Introduction 



Despite increases in the percentage of women and minority students in graduate science and 
engineering programs, relative progress in achieving gender and racial parity in representation and 
performance continues to lag behind that achieved in other academic fields (Barber, 1995; Lomperis, 
1990; National Science Foundation, 1995; Zwick, 1991). While the disproportionate loss of women 
and minority students is of concern at all stages of the science and engineering pipeline, the graduate 
school years have been identified as a major point of gender and racial/ethnic disparity (Adams, 1 993; 
Clewed & Ginorio, 1996; Hurtado, 1994; Widnall, 1988). Relative to their Anglo male counterparts, 
women and minority graduate students have lower degree completion rates (Adams, 1 993; Mooney, 
1969; Zwick, 1991), longer degree completion times (Bowen & Rudenstine, 1992; Sotello Viernes 
Turner & Thompson, 1993), and are more likely to stop their graduate studies after acquiring a 
Master's degree (Hollenshead, Wenzel, Lazarus & Nair, 1996; Schrceder & Mynatt, 1993; Widnall, 
1988). Tnis differential performance of women and minorities in graduate science and engineering 
education has far reaching consequences for their subsequent representation within science and 
engineering fields, generally, and within the academy, specifically (Barber, 1 995; Brush, 1 991 ; Widnall, 
1988). 

The undergraduate science and engineering literature is replete with studies exploring 
differences in student participation, performance and persistence between men and women, and more 
recently, between majority and minority students in these fields (see for example, Felder, Felder, 
Mauney, Hamrin & Dietz, 1 995; Hackett, Betz, Casas & Rocha-Singh, 1 992; Jagacinski & LeBold, 
1981; Olstad, Juarez, Davenport & Haury, 1981). Of particular interest to our study, research 
conducted at this level suggests that social cognitive factors, rather than differences in objective 
measures of academic aptitude or ability, may contribute to the decisions of women and minority 
students to leave science and engineering (Astin & Sax, 1 994; Hurtado, 1 994; Seymour & Hewitt, 
1 994). Two constructs, academic self-confidence and academic self-efficacy, have received attention, 
both as outcomes of college attendance, and as mediating influences on students' academic 
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achievement (Brown, Lent & Larkin, 1 989; Hackett et al., 1 992; Lent, Brown & Larkin, 1 986; 
Pascarella, Smart, Ethington & Nettles, 1 987; Shavelson & Bolus, 1 982; Shavelson, Hubner & Stanton, 
1976). 

There has been comparatively little research focused on the academic self-confidence of 
students in graduate science and engineering programs, and virtually none pertaining to academic self- 
efficacy. Therefore, the extent to which these constructs remain operative at this educational level, 
and whether related gender or ethnic differences exist, remain largely unexplored. This study seeks 
to extend the current literature on academic self-confidence and academic self-efficacy by addressing 
the following research questions:! ) Are there gender or eth,.x differences in academic self-confidence 
and academic self-efficacy among students entering graduate programs in the physical sciences and 
engineering? 2) Do student background characteristics predict academic self-confidence and academic 
self-efficacy as reported at the onset of graduate studies? 

Review of the Literature 
Academic Self-Confidence 

Various authors have employed the terms academic self-confidence (Berg & Ferber, 1983; 
Felder et al., 1995; Hornig, 1987), academic self-concept (House, 1992, 1993; Hurtado, 1994; 
Pascarella et al., 1987; Sax, 1994; Shavelson & Bolus, 1982) and self-esteem (Brush, 1991; Widnall, 
1988), sometimes even within the same study (see for example, Astin & Sax, 1994) to refer to 
students' self-perceptions of their academic abilities. For the purposes of this study, we will use the 
term academic self-confidence to refer to this theoretical construct. Academic self-confidence has 
generally been operationalized in the undergraduate literature by asking students to rate their academic 
abilities, separated into discrete scale items such as math, writing, overall academics, computer skills, 
etc., relative to the abilities of their peers (Astin & Sax, 1994; House, 1992; Pascarella et al., 1987; 
Sax, 1994; Shavelson et al., 1976). 

Research conducted at the undergraduate level has shown that despite objective evidence of 
equivalence in prior academic aptitude and performance, entering women and minority science and 
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engineering students have lower academic self-confidence than their Anglo male peers (Alper, 1993; 
Berg & Berber, 1 983; Felder et al., 1 995; Frieze & Hanusa, 1 984; Jackson, Gardner & Sullivan, 1 993). 
Further, for most women, this gender gap in academic self-confidence increases over the course of the 
undergraduate years (Jagacinski & LeBold, 1981; Maccoby & Jacklin, 1974; Ott, 1978). 

Two studies of graduate science and engineering students reported significant gender 
differences, favoring males, in students' academic self-confidence (Etzkowitz, Kemelgor, Neuschatz 
& Uzzi, 1 992; Zappert & Stansbury, 1 984). Focusing on Chicano and black students across a variety 
of graduate programs, Hurtado (1994) found similar gender differences in students' academic self- 
confidence, as reported at time of program entry and in a follow-up survey nine years later. 

Academic Self-Efficacy 

Relative to academic self-concept, the conceptualization and measurement of academic self- 
efficacy is more complex. Academic self-efficacy refers to an individual's expectations of success in 
relation to the completion of specific academic tasks (Lent, Brown & Larkin, 1986). Derived from 
Bandura's (1977, 1982) social cognitive theory, self-efficacy consists of self-expectations about 
efficacy and outcomes. Efficacy expectations refer to an individual's beliefs about his/her ability to 
successfully perform a required behavior. When the term academic self-efficacy is employed in the 
literature, this is the element of self-efficacy theory that is typically operationalized (see for example. 
Brown et al., 1989; Lent et al., 1986). Outcome expectations, meaning an individual's beliefs about 
the specific consequences that will result from successful task completion, are a distinctive component 
of self-efficacy theory. According to Bandura, both kinds of expectations are important in producing 
and sustaining task-related behavior. For the sake of consistency, we will use the term academic self- 
efficacy to refer specifically to efficacy expectations and will reserve the term outcome expectations 
for individual beliefs about the consequences associated with task completion. 

The operationalization of academic self-efficacy within the research literature is somewhat 
problematic. Of greatest concern has been the specificity of scale items, and their correspondence to 
the performance domain under consideration (Owen & Froman, 1988; Pajares, 1996). For the 
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purposes of predicting academic achievement and persistence, measures of academic self-efficacy that 
require students to rate their ability to complete program-related academic tasks have received support 
in the research literature (Brown et al., 1989; Lent et al., 1986). Despite Bandura's (1986) contention 
that negative outcome expectations undermine the effects of strong efficacy expectations on the 
persistence of task-related effort, few studies have included outcome expectations in the measurement 
of academic self-efficacy (Hackett et al., 1992). 

Issues of conceptualization and measurement notwithstanding, academic self-efficacy has been 
associated with achievement and persistence among undergraduate science and engineering students 
(Brown et al., 1989; Hackett et al., 1992; Lent et al., 1986). Moreover, there is some evidence of 
ethnic and gender differences in this regard. Hackett et al. (1992) found ethnic status (being Euro- 
American versus Mexican-American) to be predictive of academic self-efficacy expectations. While 
Brown et al. (1989) and Hackett et al. (1992) did not uncover gender differences in students’ 
academic self-efficacy expectations, Hackett et al. (1992) reported that women had less positive 
expectations of the likely consequences of completing a science and engineering degree compared to 
men, and positive outcome expectations were predictive of students' academic self-efficacy. In a 
similar vein, Jackson et al. (1993) found that relative to male peers, women students were more 
concerned about the difficulties of combining career and family responsibilities, and that next to 
freshman grade point average, expected salary after degree completion was the stronge.st predictor 
of undergraduate engineering persistence for women. 

Zappert and Stansbury (1984) reported gender differences, favoring males, in self reports of 
efficacy among graduate science, engineering and medical students. However, their operationalization 
of this construct was not consistent with the conceptual literature or with explorations of self-efficacy 
conducted at the undergraduate level. Women were more likely than men to anticipate having 
difficulties integrating work and family life demands. This study appears to be the only attempt to 
examine self-efficacy at the graduate levei. 
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Antecedefy,*s of Academic Self-Confidence and Academic Self-EffiC3 CV 
Self-efficacy is conceived as being self-perpetuating to some degree, in that individuals with 
strong self-efficacy arj likely to persist in a given behavior long enough to receive positive 
consequences which then serve to bolster their self-efficacy (Bandura 1977; 1982). However, a 
change in task demand.s, or switch to a different context for task performance can trigger new self- 
efficacy appraisals (Estes, 1 972). Further, Bandura (1982) posits that self-efficacy is a better predictor 
of future task behavior than past task performance, abilities or aptitude. Taken together, the 
conceptual and empirical literature suggest that even in a cohort of intellectually homogeneous 
graduate students with records of successful prior academic performances, entering students' 
academic self-confidence c.nd academic self-efficacy appraisals may vary, and that consequently, their 
graduate academic performance may differ. In view of the intervening functions ascribed to these 
constructs, it seems useful to explore whether and to what extent student background characteristics 
are predictive of academic self-confidence and academic self-efficacy as reported at the onset of 
graduate studies. 

A review of the persistence literature offers guidance about entering student variables that may 
also function as antecedents of academic self-confidence and academic self-efficacy. Several parallels 
exist between entering student characteristics viewed as operative in academic persistence and 
performance at the undergraduate and graduate levels. These are parental socioeconomic status, as 
indicated by educational attainment and occupational status, considered separately for mothers and 
fathers, and parental income (Astin & Sax, 1 994; Isaac, Malaney & Karras, 1 992; Jagacinski, LeBold 
& Linden, 1987; Hurtado, 1994; Peng & Jaffee, 1979; Seymour & Hewitt, 1994; Tinto, 1993); and 
prior academic achievements, including undergraduate grade point average (Girves & Wemmerus, 
1988; Hurtado, 1994; Tinto, 1993), and students' perceptions of the extent to which their prior 
education has prepared them for their current program of study (Astin & Sax, 1994; Zappert & 
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Distinctive from the undergraduate experience, conceptual models of graduate student degree 
progress proposed by Tinto (1993) and Girves and Wemmerus (1 988) suggest that consideration must 
also be given to the extent of graduate students' external, nonacademic responsibilities (Etzkowitz et 
al., 1992); amount and type of financial support (Adams, 1988; Hollenshead et al., 1996; Syverson, 

1 982; Syverson & Forster, 1 983; Widnall, 1 988); and the quantity and quality of student interactions 
with faculty (Berg & Ferber, 1983; Etzkowitz et al., 1992; Hurtado & Carter, 1994; Nerad & Stewart, 
1991; Schroeder & Mynatt, 1993; Widnall, 1988). 

In her study of minority graduate students, Hurtado (1994) reported that parental 
socioeconomic status had a positive direct effect on academic self-confidence at entry, and a small 
indirect effect on later academic self-confidence. Further, entering levels of academic self-confidence 
both directly affected, and mediated the effect of socioeconomic status, on students' subsequent 
academic self-confidence appraisals. Hurtado's study appears to offer the only empirical evidence of 
relationships among these variables available at the graduate level. 

Despite the demonstrated influence of academic self-confidence and academic self-efficacy on 
academic performance and persistence of undergraduate science and engineering students, these 
constructs are viturally absent in graduate-level research. Further, while researchers acknowledge the 
importance of ethnicity variables on graduate student achievement and persistence in science and 
engineering, both as independent influences and in interaction with gender (Malcom, 1989; Malcom, 
Hall & Brown, 1 976), the underrepresentation of minority students in graduate science and engineering 
has generally not permitted this level of analysis (Girves & Wemmerus, 1988; Hackett et al., 1992; 
Hollenshead et al., 1996; Hornig, 1987; Malaney, 1988). Finally, the participation, persistence and 
achievement of women and minorities varies considerably by field of graduate study (Brush, 1991; 
Hornig, 1987; Malaney, 1988; National Science Foundation, 1995), yet existing studies have tended 
to aggregate results across graduate departments (see, for example, Girves & Wemmerus, 1 988; 
Hurtado, 1994; Mellow & Goldsmith, 1988), thus failing to reveal possible field-specific influences on 
student performance and persistence. 
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Purpose of Study 

In the present study, we begin to address these research gaps by investigating (a) gender and 
ethnic differences in academic self-confidence and academic self-efficacy of students entering graduate 
physical science and engineering programs at a research university and, (b) the extent to which 
selected student background characteristics are predictive of entering academic self-confidence and 
academic self-efficacy appraisals . We do not argue that individual factors are solely responsible for 
the lower participation and success rates of women and minority students in graduate science and 
engineering but rather, that these entering characteristics may be impo.iant beginning pieces in a much 
larger puzzle. Results obtained may prove useful in the early identification of students at risk of 
attrition, and suggest programmatic interventions that could be implemented both prior to, and during, 
the first year of graduate education to improve the persistence and performance of vulnerable students. 

Methods 

The data for this study were drawn from the first wave of the Graduate Experience Project, 
a longitudinal study tracking the educational experiences of students enrolled in graduate engineering 
and physical sciences programs at a major research university in the Midwest. (For a more complete 
description of the study and our sample, see Santiago & Einarson, 1 996.) At the beginning of the Fall 
1995 semester, the entering cohort of graduate students enrolled in engineering, chemistry, physics 
and applied physics (N = 590) was sent a mail-back questionnaire that inquired about previous 
education and work experience, entering enrollment information, expectations of graduate program, 
anticipated outcomes, and demographic information. Completed surveys were received from 289 
students, representing a 49% response rate. 

A comparison of selected characteristics reveals few differences between the sample and total 
entering cohort (refer to Appendix A). Proportionally, women are slightly overrepresented in the 
sample compared to the cohort while engineering students and international students are slightly 
underrepresented. In view of the large proportion of international students in the cohort and sample, 
we decided to analyze results separately for majority, U.S. minority, and foreign students. As data 
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collection continued between September 1 995 and January 1 996, we examin^^d differences in 
characteristics between early and later respondents. Compared to earlier respondents, later 
respondents were more likely to indicate being a member of a research group and less likely to expect 
to find a field-related job upon completion of their graduate program. 

Model Specification 

This study explores differences among, and possible predictors of, entering graduate students' 
academic self-confidence and academic self-efficacy. Consistent with Bandura's theory (1977, 1 982, 

1 986), we conceptualized self-efficacy in terms of student confidence in the ability to complete 
program requirements as well as their expectations regarding four possible employment outcomes at 
time of graduate degree completion: chances of finding a field-related job; expected annual earnings; 
opportunities for career advancement; and likelihood of experiencing conflict between family and work 
demands. We hypothesized that academic self-confidence and academic self-efficacy, as well as 
outcome expectations might be related to student demographic characteristics, parental socioeconomic 
characteristics, undergraduate performance and preparation, post-baccalaureate work experience, 
expectation > about the graduate academic environment, and institutional factors, such as enrollment 
and funding status, and initial involvement in the department. A complete listing of variables and 
definitions is presented in Appendix B. 

Previous studies examining gender and ethnic differences in graduate-level performance (Felder 
et al., 1 995; Hackett et al., 1 992; Hollenshead et al., 1 996; Zwick, 1991; Zappert & Stansbury, 1 984) 
lead us to anticipate that women and U.S. minority students will report less academic self-confidence, 
weaker academic self-efficacy, and reduced expectations regarding employment, earnings, and career 
advancement relative to their Anglo male peers. We expect women to have greater concerns than men 
about the likelihood of encountering family/work conflicts. Since international students are subject to 
greater competition in terms of admission, they are expected to report greater academic self- 
confidence and self-efficacy than U.S. students. However, reflective of likely employment conditions 
within the U.S. and their countries of origin, they may be less positive in their employment-related 
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expectations. In addition, given the potential for competing demands upon available time and reduced 
access to department information, we expect that married and employed students might have lower 
academic self-confidence and self-efficacy, and anticipate family/work conflicts. However, current 
employment may be predictive of higher academic self-confidenrs. academic self-efficacy, and 
optimism about future employment, earnings, and career advancement. 

While less influential at the graduate level than the undergraduate level, parental socioeconomic 
attributes are expected to be positively related to students' academic self-confidence (Hurtado, 1 994), 
self-efficacy, and outcomes expectations. Further, based upon the undergraduate literature (Isaac et 
al., 1 992; Seymour & Hewitt, 1 994), we anticipate that these variables will be stronger predictors for 
female students. 

Undergraduate academic performance and perceptions of the adequacy of undergraduate 
preparation are hypothesized to predict higher levels of all outcome measures, except for expectations 
of family/work conflict. We expect that students entering with master's degrees and related work 
experience will be more confident about thsir academic abilities, their chances cf successful program 
completion, and anticipated career outcomes. 

Students who have positive expectations of facult //student interactions, and those who 
perceive their race and gender as assets to admission are likely to report higher academic self-efficacy 
(Berg & Ferber, 1 983) and more positive career-related outcomes. However, we do not expect these 
expectations and perceptions to predict academic self-confidence. That is, these students will not 
rate their academic abilities higher than those of their peers, but they may be more optimistic about 
receiving support from faculty and their department in terms of successfully negotiating degree 
requirements and obtaining employment (Girves & Wemmerus, 1988). 

Finally, we expect that institutional factors such as type of degree, degree program, 
departmental involvement and funding to influence academic self-confidence, academic self-efficacy, 
and anticipated employment outcomes. Doctoral students are anticipated to be more confident about 
their academic ability, chances of successful degree completion, and outcomes expectations, relative 
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to students enrolled at the master's degree level. Having a faculty mentor and membership within a 
research group may not predict academic self-confidence, but may be positively related to academic 
self-efficacy and outcomes expectations (Hollenshead et al., 1996; Widnall, 1988; Zappert & 
Stansbury, 1984). Students with funding concerns are not expected to be less confident about their 
academic abilities per se, but are expected to be less confident about completing their degree 
requirements (Tinto, 1993), and obtaining field-related, and well-paying employment (Hollenshead et 
al., 1996). 

Five models are estimated for ea''h of the outcome variables of interest. Model 1 tesu the 
influence of student demographic characteristics. Model 2 adds parental socioeconomic 
characteristics. Model 3 controls for differences in prior academic performance and program-related 
work experience. In Model 4, we introduce expectations of faculty/student interactions and 
perceptions of gender and ethnic status as admission influences. Model 5 adds controls for current 
degree level, program affiliation, involvement with faculty and research group, and funding concerns. 
The models are estimated hierarchically. 

Results 

Entering Characteristics Of Students Bv Gender. Ethnicity. And Resident Status 

As may be expected in a highly selective institution, a comparison of entering characteristics 
across gender, ethnic, and resident status groups, as shown in Table 1, revealed more commonalties 
than differences. There were similar patterns of student marital and employment status, and parental 
socioeconomic attainment across groups. Few differences were apparent in students' academic 
credentials and post-baccalaureate training and work experience. Overall scale scores reflecting 
student expectations about faculty/student interactions in their graduate program were quite uniform 
across groups. Finally, in terms of current enrollment characteristics, the groups were comparable in 
the extent to which they were registered for a doctoral degree, were enrolled in engineering versus 
physical science, had a mentor in the program, belonged to a research group, and were concerned 
about their ability to pay for their graduate education. 
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*• Table 1 about here -- 

However, statistically significant differences across groups were apparent on three dimensions: 
scores on the Graduate Record Exam, and students' perceptions of whether their gender and ethnic 
status functioned as an asset or liability in their admission to graduate school. As may be anticipated, 
international men and women had lower GRE verbal scores than their Anglo counterparts. Consistent 
with the extant literature (Zappert & Stansbury, 1 984)), women's GRE quantitative scores were lower 
than those achieved by men (720 versus 755). 

Less expected, however, were the differences found in students' perceptions of the positive 
or negative effects of their gender and ethnicity. While 41 % of women felt their gender to be an asset 
in admissions decisions, less than 2% of men expressed this view. This disparity in perceiving one's 
gender as an asset was most pronounced between Anglo women and Anglo men (60% versus 0%) 
and minority women and men (50% versus 4.2%). In a similar vein, no women reported feeling that 
their gender was a liability in being admitted to graduate school, compared to approximately 12% of 
Anglo and minority men indicating that being male had disadvantaged their chances of admission. 

Male and female minority students were most likely to perceive their ethnicity as an asset to 
admission; however, differences across groups were not significant. No women reported their ethnic 
status to be a liability, while at proximately 12% of Anglo males and 22% of minonty males were of 
the opinion that their ethnic status had a negative effect on their admission to graduate school. 
Juxtaposed with objective information about the continued underrepresentation and lower success 
rates of women and minorities in graduate level science and engineering, this perception among Anglo 
males of being a comparatively disadvantaged group is a finding that is both intriguing and somewhat 
troubling, in light of its possible implications for student interactions within programs. 

-- Table 2 about here -- 
Outcome Measures By Gender. Ethnicity. And Resident Status 

Given the hypothesized importance of perceptions of abilities and the anticipated consequences 
of degree completion upon academic persistence and performance, we were interested in establishing 
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a baseline of students' beliefs in both regards and in comparing these measures across gender, ethnic 
and resident status groups. These results are presented in Table 2. 

With the exception of academic self-confidence and expectations of limited opportunities for 
career advancement, there were no significant differences found across all groups. Consistent with 
our expectations and previous studies of undergraduate and graduate science and engineering students 
(Astin & Sax, 1 994; Etzkowitz et al., 1 992; Felder et at., 1 995; Zappert & Stansbury, 1984), our male 
respondents expressed greater confidence in their academic abilities than did the females (41 .8% 
versus 38.7%). Foreign men were more likely than Anglo men to anticipate having limited 
opportunities for advancing within their field (39% versus 10.4%). This may reflect the reality of 
constrained employment opportunities in foreign students' countries of origin, and their comparatively 
reduced chances of obtaining employment in the United States. 

Contrary to our hypothesis, there were no diffet'jnces in academic self-efficacy expectations 
found acros^' groups. Aside from foreign versus Anglo males' expectations of career advancement, 
there were no differences by gender or ethnicity in students' perceptions of likely career outcomes 
upon graduate degree completion. As we expected, foreign students anticipated earning lower annual 
salaries than minority or Anglo students, but this difference was not statistically significant. This 
relative uniformity of outcome expectations is in contrast to previous studies (Hackert et al., 1992; 
Jackson et al., 1993) in which male undergraduate engineering students were found to hold more 
positive outcome expectations than their female peers. 

Predictors of Outcome Measures 

The second major thrust of our study was to examine the degree to which characteristics of 
entering students were predictive of their performance on the dependent variables, and whether 
differences in predictors occurred across gender or ethnic lines. We employed hierarchical OLS 
regression to examine the predictors of academic self-confidence, academic self-efficacy, and expected 
annual earnings after degree completion. Hierarchical logistic regression was used to predict 
expectations of finding a field-related job, having limited opportunities for career advancement, and 
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experiencing conflicts between family and work commitments. In our presentation of logistic 
regression results, we use the antilogs of the unstandardized regression coefficients. The antilog 
represents the unit change in the odds of Y occurring given a unit change in X. The results of our 
regression models appear in Tables 3 through 8. 

--Table 3 about here -- 

Academic Self-Confidence 

Table 3 displays the OLS regression results for the models predicting academic self-confidence. 
The full model accounted for 17% of the variance in this dependent measure. Overall, students' 
undergraduate grade point average was the strongest positive predictor of academic self-confidence, 
followed by students' self-ratings of the extent to which their undergraduate education prepared them 
for their graduate program. For each point increase in undergraduate grade point average, we would 
expect a 4.4 point higher rating of academic self-confidence. Students who felt academically well 
prepared for their graduate program had academic self-confidence scores that were 3.6 points higher 
relative to peers who felt iess well prepared. These findings of a predictive relationship between prior 
academic performance and current academic self-confidence are consistent with similar studies at the 
undergraduate level (Astin, 1993; Pascarella et al., 1987). Students who were employed over the 
1 995-96 academic year had academic self-confidence scores that were 3 points higher than those who 
were not employed. We suggest this relationship may be due to the enhanced opportunities for 
employed students to integrate theoretical and practical knowledge. Finally, students enrolled in 
engineering reported academic self-confidence 2.8 points higher than students in the physical sciences. 

The only factor that predicted reduced academic self-confidence was gender, with women 
rating their academic abilities 3.4 points lower than men. It is important to note that this predictive 
relationship was sustained quite consistently across all five models, and persisted even after controlling 
for undergraduate preparation. As discussed above in relation to Table 2, this reinforces the findings 
of previous studies, and suggests that academic self-confidence continues to be an important gender 
issue in graduate science and engineering education. 
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- Table 4 about here -- 



Academic Self-Efficacv 

The full model, shown in Table 4, accounted for almost 25% of the variance in student ratings 
of academic self-efficacy. Of those variables positively related to self-efficacy, student self-ratings of 
the adequacy of undergraduate preparation emerged as the strongest predictor. As anticipated, 
students who felt academically well-prepared had academic self-efficacy scores 1 .8 points higher than 
student who felt less adequately prepared. Interestingly, undergraduate grade point average was 
negatively, albeit insignificantly, related to academic self-efficacy. While appearing contradictory at 
first glance, these combined results offer tentative support to the tenet of self-efficacy theory that 
successful past performance does not automatically equate to strong self-efficacy in a new setting. 
Rather, what seems to matter is whether individuals believe ti..jy possess abilities relevant to the new 
performance context. Minority status was the second strongest predictor of academic self-efficacy, 
a result that runs counter to our expectations and previous research by Hackett et al. (1992). U.S. 
minority students had academic self-efficacy scores that were 1 .7 points higher tijan those of majority 
and foreign students. This finding is somewhat curious in view of the fact that on average, minority 
men and women entered their graduate programs with lower GRE verbal and math scores than non- 
minority students, and that as a group, minority men were least likely to report that their undergraduate 
education had adequately prepared them for graduate school. While not testable on the basis of the 
present data, these results lend support to Hurtado's (1994) suggestion that minority graduate 
students develop adaptive cognitive strategies to maintain their sense of self-worth . 

Students who expected more positive faculty/student interactions in their program had higher 
academic self-efficacy than their less optimistic peers. For every point increase in faculty/student 
interaction rating, there was a .1 increase in academic self-efficacy scores. This fits with our expected 
findings, and supports the importance accorded to these relationships in the literature (Berg & Ferber, 
1983; Girves & Wemmerus, 1988). Students from upper class socioeconomic backgrounds had 
academic self-efficacy scores 1 .2 points higher than students of middle or working class social origins. 
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This finding is in keeping with research conducted at the undergraduate and graduate level (Astin & 
Sax, 1994; Jagacinski etal., 1987; Hurtado, 1994; Seymour & Hewitt, 1994). Final>y, students who 
were married or living with a partner rated their academic self-efficacy .9 points higher than those 
students who lived alone, with their family of origin, or roommates. This finding is contrary to our 
expectations and those of the extant literature which suggests that marital commitments may compete 
with students' academic responsibilities (Nerad & Stewart, 1991; Tinto, 1993). Rather, narrative 
comments collected as part of our questionnaire indicate that married and cohabiting students receive 
emotional support and a sense of balance from their intimate relationships. 

As for factors linked to decreases in academic self-efficacy, the strongest predictor by far was 
the perception of race as a liability to admission. Students who felt disadvantaged by their race had 
academic self-efficacy scores 3.4 points lower than those who did not feel similarly disadvantaged. 
While tests of significance revealed minority men and Anglo men to be most likely to perceive their 
race as a liability, the operation of minority status as a positive predictor of academic self-efficacy in 
this model suggests that, when it comes to academic self-efficacy, it may be Anglo males who feel 
most disadvantaged in terms of successfully negotiating degree completion. The fact that Anglo men 
have greater confidence in their academic abilities but less confidence in their ability to complete their 
graduate program suggests that these men may perceive that factors other than academic ability 
determine actual degree completion. Just what these factors may include, in their view, warrants 
further exploration. 

As was anticipated, students with concerns about their ability to finance their education 
reported lower academic self-effiCbry (by 2 points) than students who did not report funding concerns. 
This finding supports the conceptual li erature on graduate student persistence (Girves & Wemmerus, 
1988; Tinto, 1993). Students with college-educated mothers were less confident about completing 
their degree program. We can only speculate that this finding reflects the possibility that these sons 
and daughters have been given more information about the difficulties associated with graduate study. 
Finally, in the reduced-form equation, gender entered as a relatively weak but significant predictor in 
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the equation, with females reporting academic self-efficacy scores that were 1 point lower than males. 
This supports our expectations, but conflicts with existing undergraduate research results (Brown et 
a!., 1989; Hackett et al., 1992) that found no gender differences in academic self-efficacy. 

" Table 5 about here -- 

Outcome Expectations 

Expected annual earnings. 

The regression model preoicting expected annual earnings is displayed in Table 5. In terms of 
variables predictive of expecting higher annual earnings, students who perceived of their race as an 
admissions liability (which includes minority and Anglo men) expected to earn $10,040 more per year 
than students who viewed their race as either being an asset or having had no effect on admissions. 
Students enrolled in engineering programs expected annual earnings that are $7643 higher than those 
anticipated by students in physical sciences. Married or cohabiting students expected to earn $3965 

s 

more per year than their single counterparts. Enrollment in a doctoral degree program was predictive 
of expecting to earn $2192 more per year than was anticipated by master's degree students. Finally, 
students who expected to experience positive faculty/student interactions were also more optimistic 
about their annual salaries, expecting to earn $401 more per year for each point increase in the 
faculty/student interaction rating scale. For the most part, these results are intuitive. It makes sense 
that doctoral students would expect higher earnings than master's students, that students who are 
optimistic about faculty interactions might also be more hopeful about their eventual earnings, that 
engineering students might expect to command higher salaries, and that students with committed 
relationship responsibilities might at least hope or need to earn higher incomes than their single peers. 
The finding that minority and Anglo males who felt that their racial status was a detriment to program 
admission also expected to earn a higher salary than other groups will be considered further below. 

Students who perceived of their gender as a liability to admissions (again, this signifies Anglo 
and minority males) expected to earn $10,351 less per year than students who did not feel similarly 
disadvantaged. This result is interesting to consider in light of the above finding that Anglo and 
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minority males who felt racially-disadvantaged in their admissions process expected higher earnings. 
Further research is di^finitely needed to disentangle the dynamics that underlie these somewhat 
puzzling results. At this point we surmise that it may be Anglo males, in particular, who feel 
comparatively disadvantaged in terms of career outcomes. While Anglo males, on average, expected 
the highest earnings of any student group in our sample, those who felt that their gender and racial 
status disadvantaged their chances of admission to graduate school may also feel that their chances 
of earning a high salary are similarly diminished. 

Having a mother who is a scientist or engineer was predictive of expecting to earn $731 5 less 
per year. It may be that these students have a more realistic appraisal of the salary structure in these 
professions because of their familial exposure. Foreign students expected to earn $6592 less per year 
than Anglo students. As discussed previously, this is likely an accurate reflection of different career 
opportunities in their countries of origin. Finally, students who have a departmental mentor in the 
current academic year anticipated earning $5850 less per year than students who do not have a 
mentor. We suggest that this counterintuitive result may be due to mentored students being given a 
more realistic, if perhaps less optimistic, view of the professional salary structure. In addition, students 
with faculty mentors may be more likely than nonmentored students to consider eventual employment 
within the academy. Relative to salaries in industry, faculty salaries are generally lower. 

- Table 6 - 

Expectations of finding a field-related iob. 

The logistic regression results of the models predicting students' expectations of finding a job 
in their field after graduation appear in Table 6. Overall, self-rating of undergraduate preparation was 
the most significant positive predictor. Students who felt very well prepared for their graduate studies 
had 2.5 times greater odds of expecting to find a field-related job. Anticipation of positive 
faculty/student interactions was associated with increased employment expectations, with each point 
increase on this scale accounting for a 6% increase in the anticipated odds of finding a job. Students 
enrolled in engineering had 2.6 times higher odds of expecting to find a job in their field than physical 
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sciences students. 

Perception of race as an admissions liability had the strongest negative association with 
expected post-graduate employment. In our sample, minority and Anglo males who felt racially- 
disadvantaged in terms of program admission had 75% lower odds of expecting to find related 
employment. This continues a pattern of perceived disadvantage noted earlier in relation to expected 
earnings. Foreign students had 56% lower odds of expecting employment within their field of study. 
Students whose fathers are scientists or engineers were more pessimistic about finding a related job, 
with 50% lower odds in this regard than peers whose fathers are employed in other fields. Similar to 
the negative association between maternal science/engineering employment on student salary 
expectations, this may reflect their greater awareness of a competitive job market. Finally, two 
institutional factors-funding concerns and membership in a research group-each reduced the odds 
of student employment expectations by approximately 50%. As was anticipated, students who are 
concerned about financing their graduate education may be unsure about program completion, and may 
not have the resources to permit an extended job search. However, the negative contribution of 
research group membership runs counter to our expectations. It may be that this involvement, which 
presumably permits close exposure to faculty efforts at grantsmanship and research, sensitizes 
students' tn the difficulty of attracting funding to support one's work. 

- Table 7 about here - 

Expectations of limited career advancement opportunities. 

For students who felt their race to be an admissions liability, the odds were four time greater 
that they expected to have limited opportunities for career advancement. While only significant at p 
< .1, this is still consistent with our previous findings about student perceptions of racial 
discrimination and reduced earnings and employment expectations. Compared to Anglo students, 
foreign students had 3 times higher odds of expecting restricted career movement. This also reinforces 
our prior results. And again, funding concerns and research group membership were predictive of 
students' being less optimistic about their professional future. Students who were worried about 
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funding had almost 5 times greater odds of expecting career advancement restrictions. Those who 
were a member of a research group at the time of survey completion had 3 times greater odds of 
expecting limited upward career movement. As with the model for finding a job, we presume that 
financially Insecure students may be less sure about completing or doing well in their graduate 
program; this may subsequently translate into limited career expectations. Ai, suggested before, 
students involved in research groups may be exposed to more information about the difficulties of 
achieving professional success than students who do not have such sustained proximity to research 
activities. 

Conversely, students who were enrolled in an engineering program, were employed during the 
1 995-96 academic year, or whose mother was employed were less likely to expect limitations on their 
career advancement. Engineering students had 5 times lower odds of anticipating problems with 
career advancement. Presumably this reflects optimistic employment projections in engineering fields. 
Students who were currently employed and those whose mothers were employed outside the home 
had 56% and 50% lower odds, respectively, of expecting career advancement limitations. In the 
former instance, employed students may expect their work experience to increase their competitive 
advantage and upward mobility in terms of employment. In the tatter case, a role modeling effect may 
be in operation. 

- Table 8 about here - 

Expectations of experiencing familv/work conflicts. 

Only three variables proved to be significant in the full model predicting student expectations 
of experiencing family/work conflicts. Of these, marital status was the strongest predictor. For 
students who are married or cohabiting, the odds that they anticipated conflict between their family 
and career obligations were almost four times greater compared to single students. This is in keeping 
with the conceptual literature (Girves & Wemmerus, 1988; Tinto, 1993). However, contrary to our 
expectations and results of prior research (Jackson et al., 1993; Smith, 1994; Zappert & Stansbury, 
1984), gender was not predictive of students' concerns in this regard. 
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Two aspects of students' undergraduate preparation reduced the likelihood of their concern 
about family/work conflicts. Students who felt well prepared for graduate studies had 60% lower odds 
of anticipating these conflicts, while for students with master's degrees, the odds were 80% lower 
compared to students entering their graduate program with a baccalaureate degree. It follows that 
students who feel more adequately prepared academically, or those who have already completed some 
graduate training may feel less concerned about their future ability to juggle personal and professional 
roles. 

.Summary and Conclusions 

With the intent of extending research conducted primarily at the undergraduate level, the 
current study explored gender and ethnic differences in academic self-confidence, academic self- 
efficacy, and career-related outcome expectations of graduate science and engineering students at 
point of program entry. Further, we tested the capacity of demographic characteristics, background 
characteristics, prior academic preparation, expectations and institutional factors to predict outcome 
measures. For the most part, there were few gender or ethnic differences evident in student 
demographic characteristics, social origins, academic credentials and institutional profiles. While 
significant gender differences were found in GRE quantitative scores, this should be qualified by the 
observation that, on average, both genders were performing above the 80th percentile. Our finding 
that women and minority students entered their graduate programs with generally uquivalent records 
of academic achievement concurs with prior research (Felder et al., 1 995; Zappert & Stansbury, 1 984). 
Further, this suggests that subsequent differences in academic performance and persistence across 
status groups are more likely to be the result of social cognitive or institutional variables than academic 
predictors (Hornig, 1987; Zwick, 1991). 

Our multivariate results suggest that demographic characteristics play a significant, albeit 
sometimes unexpected, role in the prediction of several outcome measures. Despite relative 
equivalence in prior academic and work experiences, women in our study reported less confidence in 
their academic abilities than men, a result in keeping with our expectations and previous research 
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(Felder et al., 1995; Hurtado, 1994; Jackson et al., 1993). On the one hand, this suggests tl at even 
at this level of educational accomplishment (that is, securing admission to a highly selective graduate 
program), women have somehow failed to internalize positive beliefs about their academic abilities. 
Socialization messages about the unsuitability of science and engineering careers for women (Morgan, 
1992; Brush, 1991) and teaching methods that foster competitive learning environments (Tobias, 
1990) are among theories proposed to explain this lack of confidence. Gilligan (1982) and Tannen 
(1990) suggest that women may learn to underreport their abilities as a result of socializaton 
experiences that teach females to value affiliation over competitiveness. If so, it is possible that these 
apparent i. jnder differences are an artifact of using academic self-confidence measures that require 
women to rate their academic abilities relative to those of their peers. 

Gender was only marginally predictive of academic self-efficacy and was not a significant 
factor in predicting career-related outcome expectations. This suggests that at least at point of 
program entry, women are as optimistic as males in their expectations of finding a job, annual salary, 
career advancement opportunities, and experiencing family/work conflict. The absence of gender 
differences in outcome expectations runs counter to previous undergraduate research (Hackert et al., 
1992; Jackson et al., 1993). Perhaps at this level of academic credentials, most students presume 
that status issues will not affect career consequences. Unfortunately, statistics on gender and ethnic 
differences in earnings, representation in high level positions, and unemployment in science and 
engineering fields do not support this optimism (National Science Foundation, 1994; Vetter, 1996). 

U.S. minority students reported significantly higher academic self-efficacy than Anglo students, 
despite having lower GRE scores and self-ratings of the adequacy of their undergraduate preparation. 
It may be that for minority students, having successfully beaten the odds by gaining admission to an 
academically selective, Anglo-dominated graduate program is sufficient proof of their ability to 
complete degree requirements (Hurtado, 1994). Research also suggests that minority students may 
use cognitive strategies to bolster their sense of competence in the face of external threats (Nettles, 
1990; Sedlacek, 1987). Having strong self-effiracy expectations may be one example of such 
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strategies. International students were Jess optimistic than Anglo students in their expectations of 
securing field-related employment, annual earnings, and career advancement. We believe this to be 
indicative of comparatively restricted employment opportunities both within the U.S. and their 
restricted countries of origin. 

Marital status was predictive of higher academic self-efficacy, expected annual earnings, and 
expectations of experiencing family/work conflicts. The positive association between marital status 
and academic self-efficacy conflicts with the conceptual literature on graduate student persistence 
{Girves & Wemmerus, 1988; Tinto, 1993). It seems that, at the onset of graduate studies, married 
and cohabiting students expect their intimate relationships to provide needed emotional support. 

Finally, students who were going to be employed on- or off-campus during the 1995-96 
academic year had higher academic self-efficacy and anticipated fewer limitations on career 
advancement than their unemployed peers. Earlier analyses using separate variables for research 
assistantships, teaching assistantships, other on-campus emp! ' yment, and off-campus employment 
did not emerge as significant predictors. Although seemingly contrary to a growing body of literature 
that suggests it is the form of funding that matters as well as the amount (Tinto, 1993; Widnall, 
1988), for our entering students, it was the fact of employment versus unemployment that proved to 
be significant. We speculate that this may be due to the departmental incorpora don implied by on- 
campus employment, or to the opportunity for skill development thus provided. However, we 
recognize that the differential influence of various forms of student employment may net become 
evident until later points in the graduate experience, particularly as students move beyond coursework 
expectations. 

Student background characteristics produced mixed effects in the models. Their influence was 
relatively weak, with variables in this block only entering in at the p<.10 level of significance. 
Students from upper-class socioeconomic backgrounds reported higher academic self-efficacy than 
their middle-class counterparts. Those students whose mothers were employed outside the home 
expected fewer limitations on career advancement. These results are consistent with our expectations 
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and with undergraduate research (Jagacinski et al., 1987; Hurtado, 1994). However, students whose 
mothers were college educated were more likely to report lower academic self-efficacy; maternal 
employment as a scientist or engineer was predictive of lower expectations for annual earnings; and 
paternal employment as a scientist or engineer predicted lower expectations of finding a field-related 
job. These findings conflict with related undergraduate research (Asiin & Sax, 1 994; Jagacinski et al., 
1987; Peng & Jaffee, 1979). We think these relationships may reflect students' realistic appraisals 
of the rigors of graduate school and the professional arena, as garnered through the experiences of 
their parents. 

As anticipated, students' prior academic achievements emerged as predictors of several 
outcome measures. Most notably, students who felt adequately prepared by their undergraduate 
program reported higher academic self-confidence and academic self-efficacy, more optimistic 
expectations about obtaining a field-related job, and less anticipation of family/work conflicts. By 
comparison, undergraduate grade point average was only a significant predictor of academic self- 
confidence. As social cognitive theory would suggest, it appears that students' perceptions of their 
academic preparedness figure more prominently in their academic and occupational expectations than 
do objective measures of academic ability. No doubt, the predictive capacity of undergraduate grade 
point average was mitigated by the uniformly high grade achievement of this cohort. Students entering 
with a master's degree expected less family/work conflict than students without a graduate degree. 
In the former case, we presume this derives from their prior experience with balancing academic and 
nonacademic demands. 

Consistent with the graduate literature (Berg & Ferber, 1983; Hurtado & Carter, 1994; Tinto, 
1993), students who expected positive interactions with program faculty were also more positive 
about their ability to complete degree requirements, as evidenced by higher academic self-efficacy 
ratings. Similarly, having positive expectations about faculty predicted greater anticipation of finding 
a job and earning a higher annual salary upon degree completion. Of course, these are only students' 
expectations of faculty interactions at point of program entry; whether these expectations will be borne 
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out remains to be seen. Nevertheless, these results underscore the important role of faculty/student 
interactions in shaping students' views of their probable academic and professional success. 

Perhaps most surprising to us were the differences across groups in the perception of gender 
and race as admission liabilities or assets and further, the extent to which beliefs of gender and race 
as liabilities predicted outcome measures. Students who perceived their racial status as a detriment 
to admission were also more likely to report lower academic self-efficacy, to anticipate less likelihood 
of finding a job, and greater likelihood of experiencing limitations in career advancement. Conversely, 
they expected higher annual earnings than students who did not feel racially disadvantaged. Students 
who perceived of their gender as an admissions liability expected lower annual earnings after degree 
completion. We know, both from descriptive statistics and from narrative comments included in the 
survey instrument, that these perceptions of comparative disadvantage emanate primarily from Anglo 
males. We must emphasize that these views pertain to a small proportion of males within the sample. 
However, given the importance of peer relationships in determining the quality of the graduate 
academic environment (Hurtado & Carter, 1 994; Stage & Maple, 1 993), these findings warrant further 
investigation. 

Several institutional factors also predicted outcome measures. Compared to students in the 
physical sciences, engineering students reported higher academic self-efficacy and were more likely 
to expect to find a field-related job, to earn a higher annual salary, and experience fewer limitations 
on career advancement. Predictably, doctoral students expected higher annual earnings after degree 
completion than master's degree students. Students who were concerned about funding reported 
lower academic self-efficacy, less likelihood of finding a field-related job, and greater chances of limited 
career advancement. This reinforces the importance of funding as an influence on student persistence, 
as has been suggested in the literature (Girves & Wemmerus, 1988; Tinto, 1993). It is interesting to 
note that students who were already involved in a research group within their department were less 
likely to expect to find a field-related job and anticipated more limitations to their career advancement, 
while students wno had a faculty mentor expected lower annual earnings after degree completion. On 
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the surface, these results run counter to assumptions about the importance of mentoring and research 
involvement as vehicles to promote student socialization within disciplinary norms (Girves & 
Wemmerus, 1988; Hollenshead et al., 1996; Widnall, 1988). While we suspect that these reduced 
expectations may result in part from students' increased exposure to the rigors and competitiveness 
of academic and professional life, other factors such as departmental differences in the organization 
of research groups may be involved. Further information is needed to clarify operative influences. 

Overall, our findings support previous evidence that women students in graduate science and 
engineering have lower academic self-confidence than their male counterparts. However, the influence 
of gender was less pronounced in relation to academic self-efficacy and did not enter into models 
predicting career-related outcome expectations. Racial/ethnic status among U.S. minority students 
was predictive of higher academic self-efficacy. Foreign student status was associated with reduced 
career-related outcome expectations. While predictors of outcome measures were found across all 
blocks of entering characteristics, background characteristics indicative of parental socioeconomic 
status were less influential than has been demonstrated at the undergraduate level (Hurtado, 1994.) 
We are struck by the extent to which student perceptions of academic preparedness, status-related 
disadvantages, and expectations of faculty/student interactions emerged as predictors of academic 
self-efficacy and career-related outcome expectations. This suggests to us that institutions must be 
mindful of the academic climate that is fostered, intentionally and unintentionally, within departments. 
In addition, several variables under institutional control-student funding, faculty mentors, research 
group opportunities, and student employment-contributed to outcome measures, although not always 
in expected ways. 

Some limitations of our study must be noted. The measurement of academic self-efficacy 
utilized in our study represents an improvement over the previous work of Zappert and Stansbury 
(1984). To the extent that it requires students to rate confidence in completing program requirements, 
it is consistent with the intent of academic milestones scales employed in previous research (Brown 
et al., 1989; Lent et al., 1 986). However, scale items may be too general to adequately tap efficacy 
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expectations. Further, we have not tested the psychometric properties of this scale. We plan to 
strengthen the measurement of this construct for use in future research with this cohort. 

The fact that our results are based upon science and engineering students enrolled in a single, 
highly selective institution necessarily limits the extent to which findings can be generalized to first 
year science and engineering students in other institutions, or to the graduate student population in 
general. Nevertheless, we think this project stands to contribute important insights to a relatively 
neglected aspect of the science and engineering pipeline, and may offer a useful framework for 
extending similar research to other institutional settings. 

At this point, we have provided a snapshot of student perceptions and expectations taken at 
point of program entry. Will these findings persist? The extant literature leads us to expect 
considerable change in these variables as students move through their graduate programs, most likely 
in directions contrary to the relative optimism expressed by entering women and minority students. 
Over the next five years, administrative data v/ill be collected and follow-up surveys administered to 
track the performance, perceptions, and expectations of this cohort. In addition, qualitative data 
derived from focus groups and individual interviews with students, faculty and staff will be used to 
enrich our understanding of factors and dynamics shaping these students' graduate experiences. 
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APPENDIX B. Variable Definitions 

Definition 



V 



Variable 



Outcome Measures 
Academic setf-confidence 



Academic seif-efficacy 



Expected annual salary 
upon completion of degree 

Expect to find a job 
in field of study 



Expect limited opportunities for 
career advancement 



Expect to experience 
familyAvork conflicts 



A 6 -item measure based upon the Cooperative Institutional 
Research Program (CIRP) scale which asked student to rate 
academic abilities relative to the abilities of peers (see 
Asbn and Sax, 1994). Using a scale from 1 to 10 with 10 
indicating ability in the top 10% and 0 indicating ability in the 
bottom 10%, student rated general academic ability, 
analytical and prot^em-soiving skills, critical thinking ability, writing 
skills in English, mathematical abilities, and computer skills. 
Overall scores ranged from 0, indicating a seif-rating of ability in 
the lowest 10% of peers on ail items, to a high of 60, 
indicating a self-rating of ability in the highest 10% of peers 
on all items. 

A 10-item measure which asked student to indicate level 
of confidence relative to the completion of a series of degree- 
related tasks (‘completing your degree", ‘completing your 
degree in a timely manner", completing your degree at tjis 
university", your ability to pay for your graduate training", “your 
knowledge about degree requirements*, ‘your ability to maintain 
a balance between school and your personal life*, ‘your ability to 
handle tiie course work', ‘your ability to conduct research", 
‘handling the stress related to graduate work", and ‘your ability to 
do well in your program”). Responses were coded ‘2* for very 
confident, “1" for somewhat confident, and "0" for not confident 
at ail. 

Student expected annual earnings, in US dollars, after 
completing current degree program. 

Student expectation of finding a job related to current 
field of study after graduating coded as a dichotomous 
variable; 1=yes;0 = no. 

Student expectation of having limited opportunities for 
career advancement coded as a dichotomous veiriabie ; 1 = yes; 
0 = no. 

Student expectation of experiencing family/work conflicts on 
completion of degree coded as a dichotomous variable; 1 = 
yes; 0 = no. 




5B 



Predictor Mflasiiras 



Demographic Characteristics 



Gender 


A dummy variable coded; 1 = female; 0 = male. 


Minority status 


Derived from responses to three survey items; place of birth, 
racial identification, and Hispanic origin identification. Coded as a 
dummy variable; 1 = non-minority; 0 = minority. 


Foreign status 


Derived from responses to two survey items; place of birth and 
residency status for enrollment purposes. Coded as a dummy 
variable; 1= foreign; 0 = non-foreign. 


Marital status 


A dummy variable coded; 1 = mapped or livirig with a partner; 0 = 
divorced, separated, widowed or never married. 


Employment status in 1995-96 


A dummy variable coded; 1 = currently employed either off- or 
on-campus ( as a graduate assistant, research assistant, teaching 
assistant or other); 0 = not cun-ently employed. 



Background Characteristics 



Maternal education 


A dummy variable coded; 1 = completion of bachelor's degree or 
higher; 0 = completion of less than a bachelor's degree. 


Paternal education 


A dummy variable coded; 1 = completion of bachelor’s degree or 
higher; 0 = completion of less than a bachelor's degree. 


Maternal occupation 


Employment as a scientist or engineer coded as a dummy 
variable: 1 = mother employed as a scientist or engineer; 0 = all 
other occupations. 


Paternal occupation 


Employment as a scientist or engineer coded as a dummy 
variable: 1 = father employed as a scientist or engineer; 0 = all 
other occupations. 


LowerAvorking class status 

y 


Respondent self-report of family socioeconomic status coded as 
a dummy variable; 1 = family of origin is of tower/working 
class socioeconomic status; 0 = family of origin is of middle class 
socioeconomic status or higher. 


Upper class status 


Respondent self-report of family socioeconomic status coded as 
a dummy variable; 1 = family of origin is of upper class 
soaoeconomic status; 0 = family of origin is of middle class 
socioeconomic status or lower. 


Maternal employment 


Employmentstatusof mother coded as a dummy variable; 1 = 
mother Is employed outside the home; 0 = mother is not 
employed outside the home. 



Untiergraduate/Post BA Preparation 



Undergraduate grade point average 


Student self-report of overall cumulative grade point average, 
on a 4.0 scale, at time of completion of undergraduate degree. 


Undergraduate preparation 


Student perception of the adequacy of his^er undergraduate 
academic preparation (‘how well do you think that your 
undergraduate education has prepared you for your graduate 
program") coded as a dichotomous variable; 1 = ‘very well"’ 0 = 
'weir to “not weir. 


Completion of master's degree 


A dichotomous variable coded as: 1 = student has completed a 
master* s degree; 0 = student has not completed a master's 
degree. 


Post-BA work experience 


Student involvement in a post-BA work experience related to 
proposed field of graduate study, including paid 
employment, internships, cooperative work experiences, and 
volunteer experience. Coded as a dummy variable; 1 = has post 
BA related work experience: 0 = has no post-BA related work 
experience. 


Student Expectations 




Student expectations re: 
faculty/student interactions 


A 15-item measure of student entering expectations of 
department faculty in terms of: contributions to the field; 
teaching ^ectiveness; research expertise; advising skills; 
accessibility to students; supportiveness; formality; cxrcperation; 
fairness; approachability; friendliness: interest in student’s ideas'; 
willingness to share personal values and experiences: 
willingness to provide opportunities for professional 
development; interest in student as a person. For each set of 
paired traits (e.g. effective teacher versus ineffective teachar), 
student rated faculty on a scale from 1 to 7, with 1 indicative of 
more positive expectations (e.g. effective teacher). Overall 
scores could range from a low of 90 to a high of 1 20. 


Student perception of gender as 
liability 


Based on a 17 item scale from Astin and Sax (1994), student 
indicated whether he/she thought his/her gender status was an 
asset, ability or non-operative factor in being admitted to 
graduate school. Coded as a dummy variable: 1= gender was a 
liability to admission: 0 = gender was an asset or had no effect on 
admission. 


Student perception of race as 
liability 


Based on a 17 item scale from Astin and Sax (1994), student 
i.rdicated whether he/she thought his/race race or ethnic status 
was an asset, liability or nun-operative factor in being admitted to 
graduate school. Coded as a dummy variable: 1 = raoe/ethnicity 
was a liability to admission; 0 = race/ethnicity was an asset or had 
no effect on admission. 



Institutional Factors 
Type of degree 

Program 

Has mentor in 1995-96 
Belongs to research group 
R has funding concerns 



A dummy variable indicating whether student was enrolled in a 
master’s degree program or doctoral program: 1 = doctoral 
degree; 0 = master's degree. 

A dummy variable constructed to indicate whether student 
was enrolled in the physical sciences or in an engineering 
program: 1 = engineering; 0 = chemistry, physics, or applied 
physics. 

A single item indicating whether student had a faculty mentor in 
graduate program: 1 = had a faculty mentor; 0 = did not 
have a faculty mentor. 

A single item indicating if student belongs to a research group 
within department; 1 = belongs to a research group; 0 = does 
not belong to a research group. 

Student degree of concern about the level of funding (‘do 
you have any concern about your ability to fineince your graduate 
training*), coded as a dummy variable: 1 = some or m^or 
concern; 0 = no concern. 



